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ABSTRACT

Photoelectric photometry was made in two
wavelength regions on a newly discovered eclipsing
variable system BV 267. The previously published
light elements were found to disagree with the actual
light change of the system and new light elements were
obtained. Also, light curves and orbital solutions

_were obtained. Conventionally, BV 267 may be classified
as an Algol type variable.

INTRODUCTION

The variable nature of the light of BV 267 (BD +46°0985)
was first reported by W. Strohmeier (1959). The first light
elements were also reported by W. Strobmeier (1963) to I.A.U.
Commission 27. Later in the same year W. Strohmeier, R. Knigge
and H. Ott (1963) published a list of photographically
determined times of minima and a light curve. Their obser-
vations were obtained from sky-patrol plates at Remeis-
Sternwarte, Bamberg, Germany. . | !

This observer, however, found that the light elements
and the shape of the light curve published did not agree
with the actnal light change of the system observed photo-
electrically A considerable difficulty was encountered in

observ1ng the variable syszfm due to absence of correct light LS
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. ' - elements. This was mainly due to the fact that the period
is very close to 1.25 days and an observer could keep
observing BV 267 at its rathef\constant maximum light
repeatedly for many nights. By the end of the winter of
1964, however, fairly reliable light elements weré obtained,
thus making it possible to complete light curves during
the following observing season o% the fall 1964 to winter
1965. '

OBSERVATIONS

The equipment used for this work was the 15-inch
siderostat refractor and Pierce-Blitzstein pulse-counting
photometer of the Flower and Cook Observatory, University
of Pennsylvania. The effective wavelength of the yellow
filter was estimated to be 5410 & and that of the blue
filter 4250 %. The photometer diaphragm has a diameter of
0.0070 inch, which is equivalent to 69 seconds of arc. The
resolving time of the photometer was found to be 8.5 + 0.1
p.e. microseconds.

The observatiqns of BV 267 were made in two wavelength
regions on 25 nights between October 1963 and March 1964, and
between September 1964 and January 1965. A total of 1042
observations in yellow and 1046 observations in blue were
obtained, from which 521 observed points in yellow and 523 points
in blue were gotten for the light curves through a process
of reduction where two such observatiohs were averaged to
yeild one observed point. The probable errors of the single
observation were computed to be iO?OOG in yellow and tO?OOQ

in blue.
BV 267 is located within half a degree of Alpha Aurigae,
and the sky background is affected by the light from Alpha

Aurigae (HD 34029), which is visually classified as 0,21 and
photographically as 0777 in the Henry Draper Catalog. The
sky background is non-uniform for the stars in the vicinity.
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It was therefore necessary to account for the difference in
sky backgrounds for variable, . comparison, and check stars.
For this reason the sky backtround observations were made
individually for each star in its immediate vicinity.

The light curves of primary eclipse are not quite
symmetric near the shoulders. This system has light curves
which may be classified as Algoy type, but, as can be seen
from both the period and the solution, BV 267 is most likely
a fairly close pair. 1In addition, the primary component
is classified as a B9 star. Such an early type star, even
as a single star, often has an extended atmosphere. It
is then not very unreasonable to assume that there exists
circum-stellar matter that causes some perturbations of the
light curve of the binary systenmn.

The comparison and check stars are listed in Table 1
together with other pertinent information.

As a check star, BD +46°981 was first used, but this
star is considerably fainter than the variable and comparison
stars. Consequently, BD +46°%973 was chosen as comparison
'at a later time and was used until the conclusion of the
observations.

Judging from the available observations, the comparison
and both check stars appear to have constant light. m, - My

~-0.749 in yellow and m, - M1 = -0.110 in blue; m, - By =
-0.314 in yellow and m, - Myy = ~0.435 in blue. The probable
error of a single observation in yellow was computed to

be =« 0?012, and in blue = 07017 for check star I. For check
star II, the.probable error of a single observation in

yellow was computed to be + 07011, and in blue x 07010.

REDUCTIONS

Thé reductions were carried out using the Deltamag
Averaging Program on IBM 7040 computer system. This program
averages consecutive variable or check star observations made
between a set of comparison star observations. The prégram
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applies linear interpolation for the reduction and computes
- deltamag = m, - mQ or m, - m,,. The sky background is first
found by interpolation and is:subtracted. The Deltamag
Averaging Program was modified for the reduction of BV 267
so that a different background might be subtracted for each

star. Appropriate extinction coefficients may be assigned

to each star, and the program aﬁplies the differential
extinction correction. The proéram also applies the
light~time correction and gives the heliocentric Julian '
Date. The computed magnitude differences are also corrected
for resolving time of the Pierce-Blitzstein pulse-counting

photonmeter.
LIGHT ELEMENTS

The first light elements published by W. Strohmeier, ..
. R. Knigge, and H. Ott (1963) were as follows:

Min = J.D. 2426650.570 + 09684315 E

The photographically observed times of minima and light
curve were also published together with the light elements.
These light elements, however, proved to be incorrect after
photoelectric observation was started.

As discovered later, the period of BV 267 is close to
1.25 days with the same phase repeating itself at approxi-
mately the same time of the night on every fifth date. 1If
one happens to be observing the rather flat maxima, which
last several hours, on every night he happens to be observing,
he may not be able to have any idea about the period of the:
variable for a long time. In fact, after a fortunate observa-
tion of the primary minimum in the very beginning, this
observer kept missing another primary minimum for quite a
while since the true period was unknown to him. Various
possibilities, including twice and thrice the published ‘
period, were tried to predict another time of minimum light,
with no success. It was the observation of three secondary
minima, though quite shallow, that furnished a clue to the
correct period. It was noticed on J.D. 2438385 that this
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shallow secondary minimum had occurred at approximately

the same time of the night at 35 and 5 day intervals., It
was then assumed that the period was close to a quantity
obtainable by dividing 5 days by some integer. Only
approximate estimates may be made by this method, because

it was not possible to determine accurately the times of
secondary minimum light for sucﬁ shallow eclipses. The
interval of 5 days was divided by integers 1 through 6, since
a period shorter than 5/6 day was not consistent with the
observations already available. 5/4 days = 1.25 days seemed
to fit the already available observations.

Another primary minimum covering most of the ingress
was observed on J.D. 2438402, as was predicted by the new
light elements. On J.D. 2438442 another primary eclipse
was observed, this time right at phase 0.0, though most of
the egress was missed., It was not until the fall of 1964,
however, that really reliable light elements were established.
From two best-covered primary minima, one on J.D. 2438327
and another on J.D. 2438700, new correct light elements
were derived. The other observations of times of primary
minima, on J.D. 2438442 and J.D. 2438680 agreed with the new
light elements quite well. Those times of minima were not
used for the derivation of. light elements since the coverage
of the eclipse was not very long; a least squares calculation
using all the times of minima was not justified. All the times
of secondary minima were also evaluated and found to agree
well with phase 0.5. However, since secondary minimum is
shallow, this does not furnish us with accurate information
regarding the eccentricity and @ of the orbit Since there

was no evidence to the contrary, it was assumed
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for the solution.
Since no consistent relation was found with the photo-

graphic times of minima, they could not be incorporated in

this period study.
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The two times of primary minima used for the derivation
of the light elements are:

J.D., 2438327.7867 and J.D. 2438700.7403
The new light elements for BV 267 are:
Min = J.D, 2438327.7867 + 1?2473364 E

The method used for determining the times of minima

was the tracing paper method.

RECTIFICATION

Fourier coefficients used for rectification were
obtained assuming the light change of the eclipsing system
outside eclipse to be expressed by the following tuncated

Fourier series:
= Ao + Al cosf + A2 cos 26 + Bl sing + B2 sin 286.

Normal points were used for the rectification. They
were computed so that Am = m, -m, =0 at the maximum light.
Fourier  analysis and the rectification were carried out
using the Fourier Coefficients Program and the Simplified
Rectification Program. The Fourier Coefficients thus
computed are given in Table 2.

BV 267 has a negative A1 as the theory of feflection
predicts. Hence, the reflection coefficients used for the
rectification were computed by the standard method by H. N,

Russell and J, E. Merrill.
SOLUTION

The solution was made using J. E, Merrill's nomographs
and tables for the solution of light curves of eclipsing
binaries (1950). The notation used is the same as defined
by H. N. Russell and J. E. Merrill (1952), unless otherwise
stated.
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The yellow solution was found using the homograph for
x = 0.6, and the blue solution using that for x = 0.8. The
intersection of the depth-relation line and the shape-

. relation curve was found to be tangential, indicating that

there may be more than one possibility of solution at about
k = 0.65 to 0.67,. _
It was hence decided that vérious sets of values of k,

oc tr

o and ao be tried to find the best solution possible.

’
Fgom the nomographic solution, a solution did not appear
possible under the assumption that the primary minimum is
an occultation; nevertheless, a theoretical light curve was
computed before dismissing this approach entirely.

Several sets of k, agc, and agr were computed from
the depth relation and Merrill's tables (1950), and theore-
tical light curves were calculated for each set. x = 0.2,
0.4, 0.6 and 0.8 were tried before x = 0.6 for yellow and
x = 0.8 for blue were selected as the best values of limb
darkening coefficient. The spectral type of the smaller,

fainter component was estimated to be F2 to F3.

'CONCLUSIONS

Conventionally, BV 267 may be classified as an Algol
type eclipsing variable.

In order for us to learn something about the absolute
dimension of this eclipsing system, we need a radial velocity
curve and orbital elements determined therefrom. However,
the light of the secondary component is only about 6% of
the total light in blue, where the plates are usually more
sensitive, and it is rather unlikely that the secondary
spectrum could be observed on a spectrogram., Spectroscopically,
BV 267 will probably be a one-spectrum system.
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Table 1

Variable, Comparison and Check Stars

Star B.D. No. H.D.No. S.P.Type R.A.(1964) Dec.(1964)
BV 257 +46°0985 33853 (B9) 5712™5059 +46°20'8
Comparison +45°1076 . *(F2)  5™13%4758  +46%7!3
Check I +46°0981 33732 (G5) 521175859 +46°20'2
Check II  +46°0973 33381 (F5) 5P09™3455 +46°26'1

The asterisk,* indicates .that the spectral type was estimated
from the color (mb - my) of the star, which was reduced to
outside the earth's atmosphere. The color (mb - my) of the
comparison star in Johnson and Morgan's system is approximately
0%48. This star was probably not included in the Henry Draper
Catalog because of its nearness to Alpha Aurigae.
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Table 2

Fourier Coefficients with p.e.'s for BV 267

A A, ! Ag B By
Yellow +.9704 -.0211 -.0281 +.0003 +.0027
+ 07 + 09 + 12 + 06 + 06
Blue +.9748 -.0155 ~-.0206 +.0026 +.0027

12 15 07 - 08
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Table 3

Quantities for BV 267 Determined from

Photoelectric Orbital Solution

Geometrical Quantities Photometric Quantities
X = 0.65 Yellow Blue
a, =0.39 | x =0.6 x =0.8
b, = 0.38 L, =0.923 L, =0.943
a, =0.25 L, = 0.077 L, = 0.057
b, =0.24 a2® =0.85 22¢ = 0.86
;5 =177% of  =0.78 o - 0.77
se = 38% | 1-;0%= 0.065 1-/0%= 0.051
p, = -0.63 1_k§r= 0.334 1-Lgr= 0.352
< = 0.02 J/J,= 5.12 J /I~ 6.94

Jh/Jc = Jg/Js, and the smaller, cooler star is in
front at the time of primary minimum, i.e., the primary

minimum is a transit eclipse.
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Table 4a  Observations of BV 267, Yellow

AJD Hel;

JD Hel. . i . :
2438000+ - Phase Am(c-v)’ 2438000+ Phase - Am(c-v) -
327.70473 0.93428 -0.075 - 345.86568 0.49406 -0.01lk4 -
2713737, 0.94149 --0.140 .87038 = 0.49783. ~0.021
.72153 - 0.94775 -0.186 - .87878 0.50457 -0.017 -
. 73233 0.95641 -0.241 - .88478 0.50938 -0.032
~ ¥738335.°0.96122 -0.281 .89138 0.51467 ~0.018
. .74673 0.96795 -0.322 © .90098 0.52236 -0.008
© U .75273 0.97276 -0.337 «90728 . 0.52742 . ~0.006
. .76023 0,97877 -0.397 - .91418 0.53295
77043 0.98695 -0.k40 ,92018 0.53776 -0.006
177733 0.99248 -0.456" .92858 0.54449 +0.016
- -78393 0.99777 -0.470 = - - .93518 0.54978 +0.010 -
- - 79053 0,00307 -0.462 - 349.66202 0.53762 -0.010 -
) '«79953 0.01028 -0.433 66862 0.54291 < -0.012
.80733 0.01653 . -0.419 . «67762 0.55013 #0.012
. .81573 0.02327 -0.382" - .68362 0,55494 40,032
’ © .82233 0.02856 -0.349 - ,69322 0.56263 +0.030
. -83073 0.03529 ~0.300 .. .69982 0.56793 +0.039 =
. .83793 0.04107 =0.263 .70972 0.57586. +0.062
- 84453 0.04636 - -0.217 © .715%2 0.58043 "+0.043 .
.85053 0.05117 -0.199 .72682 . 0058957 +0.048 - - -
+..85953 0.05838 -0.132 © 358.71405 0.79471 "+0.062
.86553 0.06319 -0.116 .72365 0.80241 +0.063 .
~ +87153 0.06800 -0.094 . .73055 0.80794 +0.076
.87753 - 0.0728L -0.079 . 80475 0.86742 +0.027
- .88773 0.08099 -0.04Lk = - . .82515 0.88378 +0.031°
.89373 0.08580 -0.017 » :.83115 0.88859 +0.033
.89973 0.09061 -0.002 .83955 0.89532 +0.029 :
.90633 0.09590 .0.000 - .84555 0,90013 +0.020 -
345.77858 0.42Lh2L +0.053 ... . .853335 0,50639. .+0.004 - L
: -78998. 0.43337 +0.038 .. . .85995 0.91168 -0.014 -
.79838 0.4h011l +0.030 -~ .86895-0.91889 -0.040
- 80438 0.44492 +0.027 . 7 87495 0.92370 -0.056.
.81398 0.45262 +0.025 - ' ,88095 0.92851 -0.073
) .81998 0.45743 +0.008 = «88755 0.93381L -0.087
- .B82688. 0.46296 0,000 ¢ .89H15 70.93910 -0.129
.83618 0.47041 -0.004 .90075 0.94439 -0.168
.84218 0.47522 -0.010 90675 0.94920 -0.185
- .85118 0.4824L -0.006 - «91515 0.95593 -0.222°
. .85718 0.48725  -0.025 92115 .0.96074 ~0.265
XERS - Ry B ) o
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JD Hel.

- 2438000+

©358.92715
<77 .93315

-93915
.94515

- 380.54239

-55019
. 56159

| .56759

«57659
. .58319

.59339
. .59999

.60839
.61499

63629

.68899

.70099

71299
" .71899

72739

73339
74179
74839

.75679

.76279

. e 77119

.77809

© .78679
.79339
80239

. UU839

81439
82339
82999
.83899
.84Lgg

.85519 ..

A.86119

Phase

0455507
0.,55988
0.27676
0.28493
0.29071
0.29840

.0.30466

0.31332

0.32197

0.32678
0.33400
0.33977
0.34651
0.35132
0.39461
0.40182
0.40663
0.41433

"0.42155
- 0.42828

0.43309
0.43982
0.44512
0.45041

0.45714 -

0.46195
0.46676
0.47157
0.47975
0.49129
0.49610

-0.50140

0.50909
0.51390

0.52449
0.53266

0.53940 °

Table 42 . Continued
, . - JD Hel
Phase Am(c-v) ° 2438000+
0.96555 -0.307. ' 380.86719
0.97036 -0.330 .87319
0.97517 -0.345 385, 50939
0.97998 -0.384 .51959
0.29467 +0.073 o ‘.52679
0.30093 +0.096 © . 53639
0.31006 +0.081 < 54419
0.31487 +0.073 T «55499
0.32209 +0.082 . . +56579
0.32738 +0.085 - « 57179
0.33556 +0.063  ~ . . ..58079
0.34085 +0.080 . > «58799
0.34758 +0.093 [ +59639
0.35288 +0.076 © . .60239
0.35769 +0.076 65639
0.36995 .+0.058 66539,
0.41220 +0.038 . .67139
0.42182 30,047 .68099
S 0.4314L +0.041 . .68999
0.43625 +0.028 69839
0.4L299  +0.035 .70439
0.44780 +0.025 «71279
0.45453 -0.007 71939
0.45982 +0.008 72599
0.46656 +0.025 «73439
0.47137 +0.018 . ©-.74039
0.478L0 -0.012 = .74639
0.48363 -0.004 .y ,75239
0.49061 -0.024 - . ,76259
0.49590  -0.012, ~ - 76859
0.50312 -0.027 . . - .77699-
0.50793 -0.017 " -~ ..  ,78299
0.51274 -0.024 78959
0.51995 ~0.018 «79919
0.52524 -0.006 .80519
0.53246 -0,005 .81239 .
0.53727  -0.004 . .81839
0.54545 +0.003 . «82859 .
0.55026 +0.01k4 1 .83699

m N I

s ORY I —

| Am(é-vf'f

+0.020

+0.028

+0.097 .

+0.108

-’-00086 .

+0.099

+0,100

+0.098
+0.082
+00083

+0.090 -

+0,082
+0.068
+H.074

+0.077 -

+0.069

+0.077 ’

+.066
+0.066

+0.040
+0.042

m.ozz
+0.009

+0.009 o
-0.003 -
-0.003

+0.007
-0.011
"{Oo 012

-0.011
-0.017 .- .
-0.025 -
-0.028 -
-0.028 -

-0.003

‘-00016 .

-0.009
~0.008
-0.006



Table 4a . Continued
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JD Hel. . . o i+ . JD Hel.

| ' : 2438000+ Phase = Am{c-v) - = 2438000+ Phase Am(c-v)
385.84359 0.54469 +0.012 - 442 55494 0,01065 -0.455 "
. «85199 0.55142 +0.022 .56154  0.01594% -0.400
L02.53026 0.92253 -0.049 .56874 0.02171 -0.376
54106 0.93114% -0.115 «57714 0.02845 -0.321
. 54706 0.93600 -0.130 . . ..58494 0.03470 -0.279
.55516 0.94249 0,142 .- -«59094 0.03951 -0.253
.56176 0.94778 -0.208 © .59964% 0.04649 -0.190
 «56836 0.95308 ~0.210 - .60594 - 0.05154 Z0.153
.57826 0.96101 - -0.257 ~ - 61434 0.05827 -0.114
- .58486 0.96630  -0.306 © 62094 0.06356 ~0.081
.59326 0.97304 -0.354 . . .63354 0.07366 -~0.030
.59986 0.97833 -0.404 - - 64254 0.08088 -0.001
429.52072 0.56101 +0.035 . .64854 - 0.08569 +0.025
¢53932 0.57592 +,059 .. .65874 - 0,09387 +0.021
‘ o .54772 0.58265 +0.059 66474 - 0.09868 © +0.041
.55612 0.58939 +0.069 . - .67314 0.10541 .+0.046
. .56992 0,60045 +0.082 . 467914 0.11022 +0.050
| ‘ .57832 0.60719 +0.080 - .68814 0.11744% +0.038
! .59032 0.61681 +0.087 L69414 0.12225 +0.048
E .59932 0.62402 +0.079 .. ".70254 0.12898 +0.059
. .61252 0.63460 +0.078 .70854 0.13379 +0.051
.62152 0.64182 +0.079 - 461.51441 0.21062 +0.073
.62992 0.64855". +0.094 , .52461°.0.21879 +0.086
.64252 0.65866 +0.074 . 53301 0.22553 +0.092
65092 0.66539 +0.097 . 454321 0.23371 +0.091
.65932 0.67212 +0.081 o .55161 0.2k0Lls 40,083
.66772 0.67886 +0.072 - - .5606L 0.24765 +0.077
67612 0.68559 +0.072 . . .56901 0.25439 +0.096
- .68932 0.69618 +0.099 = - <57741  0.26112 +0.100
.69772 0.70291 - 0,097 . _.. .58581 0.26786 +0.088
© .70612 - 0.70964 .- +0,094 <55481 . 0.27507 +0.089
71512  0.71686 +0.091 -~  ..60321 0.28181 +0.086
72352 0.72359 - +0.084 61161 0,28854 +0.099
273192 0.73033 +0.085 - - .62541 0,299581 +0.091
SL2 .5147Lh  0.97842 -0.389 e 63561 - 0.30778 +0.109 -
52674  0.98804 —0.434 64311 0.31380 +0.095
; ~ 0 «53334 0.99333 -0.444 - - 471.52524 0.23638 +0.093
' _ 254054 0.99911 -0.473 - 53544 o0.24L56 +0.110

.54834 .0.00536 -0.443 - 54834 '0.25490 +0.091
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JD Hel,

2538000+

L1 .5678L
. 58044
.586#‘
.59724
.61044
. 52004

| 6531823563

.83163
~..83763
.DﬁQO)
.85883
.86983
676.76L73
77253
.80133

.80853

L) U...LFDB
.83313
-8EES3
579.71360
- 71900
L7270

.-h

72340
-7J940
-75260
.75920
756520

. -773§0
< 77900
.78520

nnnén

o [750
_— OUOéO
.80690C
'.81560
+8222C
.3282¢C

83420 .

. 88240

 .6L980 .

CODOODOCOOOOOO

L] [ L] ¢ L] L] L[] . Q o L[] + L
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Table 42 f,VContinued

Phease

0.27053"

0.280§9

0.28373
0.29410

0.30%69 .

0.31238
0.38813
0.3929%
0.39775
0,40689

31l

*

(e 9]
O
-3
\O
=

'_l }¢J lJ *_.l }._!
~3 U B
W o
ON
©

399

O OO0 0O~
wn -
(@
=

.Am(c-v)ff

+0,085

+0.079
+0.053

+0.078 -

+0.095

+F0.090 -
0,074
+0.065

+0.061
+0.084
+0.032
+0.0587
+0.083

+0.068
+0.088
+0.085

L ¥0.052

0.028

- #0,050
+.061
, w o34
0,050 -
- 0l07k

F0.075

.:—00065 J‘. . .‘
o .72307.

'0 O??
0,064
“0.071

+0.0%90 .«
F0L.0866
—:ﬂco??. -"‘: '

+00085‘l"‘
+0,0935

2, "0.2.00

JD Hel.

2538000+
679.856L0

.8562L0
.86840
.87560
.88160

.89000

.89600
680 75512
.76352
.77192
77792

. 78392

-~ .78992

+79592 .
.80552 "

.81212

- .81872.

©.82712.
.83312

- 84182
.8L4872
.35472
26L99
7oo 8827
69667
.70267

‘5 .71107

71707
.72877

173507 .

L 7h107
L7L6LT

.75247°

|  .7§08?
.76987
277647

a?82¢?”
. .78847

Phese

0.25721

~0.26202

0.26683
0.272607
0.27741

O 98,1:4'

8890

0.01813
0.02342
0.02871-
0.03545
0.04026
0.04723
0.05276
0.05757

0.06575
-0.95830

0.96503
0.96984
0.97657
0.98138-
0.98619

0.99076 -.
10.99582

0.00063
0.00495
0.00976
0.01650
0.02371
C.02901
0.03382
0.03863

Am(c-v) .

+0. 0887:
+0.074
+0.095

'+0.063

0,092 -
+0.087
“0.105
~0.411
-0.4386
~0.462
-0.481
-0.4656 .
~0.470

-0.369

-0.333

-0.315
-0.26%4
-0.190
~-0.172
=0.14%

-0.085
=0.234
-0.294
-0.329
-0.365
-0.39%
-0.427
-0.457 }

-u.qog o

~0.L449
~0.4383
-0.208
-0.369

-=0.332"

-0.285 .
-0.269 -
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 701.

JD Hel,
2438000+

g  700- 79687

80347

.81007

.82207

. .82867.

.83827
L .8L4427
© 85087

- ls36s7

.86287
. .87487
"..88147

‘,

- .88747

.89527

.90067

- .90667

.91567
.92167

.68278
. .68878
.69538
.70558
.71758
.72358

67438 .

. .72958

73558
-~ .'74878
75478
. +76078

Lo T4 T

‘o{uulu

' .77388 -

., 79018
.79738
.80338

.81418"
. .82138 .

178178

1

‘ Table 4a Continhed

Vif* '

. 4, JD Hel.

- Phase Am(c-v) SR 2438000+‘
0.04536 - -0.216 - 701 82738
- 0.05065 -0. 181.,,_,, 83458
0.05594% -0.116 -".° - 840358
0.06075 ~'-0.102 gg;~fﬂsi.84958
0.06556 -0.091 @ ‘.. . .85558
0.07086:-0.025 = . . -,86158
'0.07855 -0.005. ' ... ' .,86758
0.08336 " +0.006 . .70 ,87418
.0.08865 +0.011- - .’ ' 188018

0.09346 ~+0.032 - /' = "' 88858
0.09827 +0.045 " . ,89458
-0.10789 40,025 i . ,90058
0.11319 +0.036 = .. . ;90658
0.118003 +0.024: .1 . ,91318
0.12425 40,038 7 .92098
0.12858° +0.048 . -:'-703.67873
0.13339 . +0.069 -+ -,68473
0.14060 - +0.050 i ve5 69373
- 0.14541 40,045 . e 07,70033
0.74887 +0.107 ~=7% i».0 ,70993
0.75560 +0.100 . ':." - .,71593
0.760k1  +0.096 - .. .. ,72223
0.76570 +0.080 " i ' .73753
0.77388° +0.08L .. i . 74353
0.78350 +0.089 U .75223
0.78831 * +0.087 . . 75493
0.79793 30.087 . 76993
10.80851 " 40,100 «77593
0.81333° +0.070 ; .78403
0.81814." +0.083 79093
0.82864 - +0.071 = . 80653
0.83497  +0.056 .; . .;; . .81373
0.84171 40.055 .7 . . .82093
0.84748 = +0.051 " 482303
0.85229 40,047 " :- 7. ,.82963
1 0.86095 +0.053 - .. .- .83713
0. 86672&110505?g?f L84433

Phase

0.87153
0.87730

0.88211.

0.88933
0.89414

0.89895

-0.90376

0.90905
0.91386

0.92059

0.92540
0.93021

0.93502"

0.94032
0.94657

+ 0.35577
0.36058 -

0.36780
0.37309
0.38079

'0.38560

0.39065
0.40291

0.40772

"0.41470

0.41686

0.42143
- 0.42889

. 0.43370
0.44019 .

0.48276

0.48853

Am(c-v)ff'!

,*0'044'j£1ﬁ7
'40.037 -

40.032
+0.05L - ~

+0.024
+0.025

-’-0.009

-0.022

- -0.063

-0.089

-0.101

-0.157

+0.079

+0.078
0.075
+0.076

40.075

+0.067

+0.070

+0.072
+0.059

+0.0L8 -

+0.060 s

+0.,05k

+0.068 -

+0¢06L"
+0.031

-0.007
0 0L

e =

~0.016 -

-0.015"

~40.009 .
-00031
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1

JD Hel. .

2438000+
~ 703.85033

- -85693
.86533
-87373

-87973.

.88753
.902353
.91273
707 66471, -
.67131
67731
68571
.69231
.69831

I70611°
. <7124
T W71871

72771

O G73371
Lo.74931 -
“ 75561 -
.76301
©.77811
79161

S .79671
.80571

© o .81231
- .81831
. 82431

.83211

[ laNe X 15 TR

«O0LL
©..85131
" .86991

.87591

.89091

89691
- «90291 .

Phase

0.49335-

0.49864

0.50537"

0.51211

0.51692

0.52317
0.53519

S
0.55666

0.56147

0.56820.

0.57349

0.57830.
10.58456

0.58961
0.59466

1 0.60187

0.60668

0.61919.
0.62424
0.63017 ¢

0.64228
0.64709

0.65310
0.65719"
0.66441"
" 0.66970
0.67451 -
0.68557 -

0.69038
0.70096

0.71083
0.72069
0.73271 °
0.73752-

\
Table 4a ’Continued
i
\l
. } -+ - JD Hel.
Am(c-v) '; 2#38ooo+
=0.022 " - " '207.91131
~0. 015.- 71 .62760 -
-0.016 A .63600
~0.011 i_;¢~ . 64500
=0.010 . 65340
-0.004 . - .66180
+0.002 i - -,67020
+0.003 - . .67860
+0.033';1£r; .68820
+0.034 7 169780
+0.039 - < 70620
H.048 «71670
40,071 . 730.76263
CH0.049 o 76863
- +0.089 . . 77523
+0.067 o . ,78L23
#0.093 /7 L, .79023
+0.075- - -0 .79623
+0.06L. .\ 7. 80283
+0.068" 1. ..80883
+0.075 .- . .82155
+0.075. . . .82893
+0.088 ;J .83703
+0.088 - - 84423 .
+0.081 ., 731 58796
+0}072vj;jb‘ -5939
+0.080~~j5J€ -«60296
+0.084 . .. «61076
+0.076 U .62216
+0.094 ! 62966
+0.092 1 - i~ 163596
+0.076 TOT L6436
+0.084 V..o v, 65036
+0.093 .65636
+0.073 L .66896°
+0.084 S .67886
+0.081 ., - L ,68456
u}:uﬂ;?°556

'
\

\

Phase

0.74907

0.13357.

0.14031

0.14752

0.15426
0.16099

0.16773

0.17446
0.18216
0.18985
0.19659
0.20500
0.06916

0.07397 -

0.07926
0.08648
0.09129
0.09610
0.10139

+0.10620
- 0.11640

0.12231

- 0.12881 .
0.13458"
-0.73083

0.73564

. 0.74286

0.74911
0.75825
0.76427
0.76932

0.77605

0.78086
0.78567
0.79577
0.80371
0.80828

0.81501 -
0.82512

sa(ocy)
+0.080

40,04
40,049

+0.079

.+.078
+.072 -

+0.067
+0.062 -
+0.079
+0.082
+0.091
+0.108
-0.055
~0.027
-0.011
+0.011 .
+0.025
+0.033
+0.,029
+0.031
+0.024

+0.030 -

+0.049
+.057
+0.086
+.105
+.085 -
+.,111

+0.097

+0.072

+0.073

+0.095 ©
40,077
+OQ08)+‘

+0.084
+0.101
+00089 ;
+0.077 -

+0.080 .-
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Table 4a COntlnued
T \ N
JD Hel. ' § " JD Hel. ~ S
‘ 2438000+ " Phase Am(o-v) ,' f 214-38000"'- ‘Phase Am{c-v)
. 73%.71156 0.82993 . +0.061 .. 761.78988 0.94397 " -0. 165‘
.71996 0.83666 +0.052 }‘,.~ ‘279858 0.95094 ~0.226 " .
.72626 0.84171 +0.039 = 1 - .80488 0.95599 .~0.250 :
.73256 0.84676 +0.,037 .. .81088 0.96080 ,
. .73856 0.85157 +0.048 i ,81688 0.9656L ~0.317 :.

' .74636 © 0.85783 +0.03 ;,‘ © .82348 0.97090 -0.352 -
736.71452 0.84084 +0.054 . o, .82948 0.97571 -0.383
-+ .72052  0.84565 +0.059 - 767 48056~ 0.50623 -0.014

" .73372°.0.85623 +o.060-u- 48956 0.51345 -0.001 -
273972  0.86104 +0.050 . .50576 0.52643 +0.002 .
.74572 - 0.86585 - +0.046 - .51816 0.53317 +40.013 -
.75172 0.87066. 40,029 - .52076 0.53846 +0.008 -
.77122 0,88630 0,041 ?,« . +52916 - 0.54519 +0.024
761.68308 0.85834  +0.047 - . .53516 0.55000° +0.031
© .68908. 0.863153 +0.031 ,y,::ﬁi .5h416 - 0.55722 +0.039 -
- .69508. 0.86796 +0.035 :.: ‘' . .55016.-0.56203 +0.056
" .70858 0.87879  +0.027 i . .55856 0.56876  +0.055 -
~.71608 . 0.88480 - +0.026 N 0.57357 +0.050
© .72808 0.89442 +0.018 - 1% 0.58031 +0.070
.73468 0. 89971”‘+0.0204:fﬁﬁrﬁ : - 0.58560 +0.086
© . .74308 0.90645 -0.003 Ui 0.59041 - +0.081
74968 - 0.91174 -0.014 ;” 0.60051
.75568 0.91655 ~0.040 .- 0.60532 -+0.075°
- .76168 0.92136 .-0.062 ;:W, 0.61013  +0.074 .
. 77008 0.92809 . ~0,064 ' . 1,0.61735 +0.068 .
- .77668 ;0.93338:*-0.102‘;.33 i ;.0.62264 40,083 .-
.78358 0.93892 - -0.134 ' . : :
. Lo [PREACREE o, M
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~Table 4b
’a e e e e e / \

.~ JD Hel. ¥ JD Hel.
2438000+ Phase 'Am(c-v) . 2438000+
327. 69753, 0.92851 . +0.296 345 86468

.70653 0.93572 +o.26u,", T .87158
.71253 0.94053 +0.258 " .87758
.72303 0.94895 +0.193 . . = .88358

© . .73113 0.95544 40,160 1 .89288
. .73953 0.96218 "4+0.085 ¢ ... .89978

C . 74553 0.96699  +0.061 - 490578

. .75393  0.97372 © +0.009 " «91538
L 76143 0.97974% -0.034 1 .92138
.. .76893 0.98575 :-0.09o,u;f .92738 - 0
© L. .77613 0.99152  -0.117 .93638

.78573 0.99922 ~0.116: "349.65242
79203 0.00427 4-0.110';‘-- g v.66082
.79833 0.00932 -0.097 - = - .67012.
.80613 0.01557 -0.060 67642

... «81693 0.02423 ~+0.005 - . : .68482
7 .82353 0.02952 -+0.029 .,* .69202
" .82953 0.03433 +0.059 -« .. _.70162

© - .83673 0.04010 +0.086 -.vci - .70822

" .B4573 0.04732 +0.165 . cc0 - .71722
. J85173 0.05213 +o.188.-ﬁ:" J72432
. .85833 0.05742 +0.235 .1 .:358.71525
.86433 0.06223 +0.27L . 1 cT. .72245
© 87273 0.06897 +0.313 .”,_,~4.73265
.87873 0.07378 *0.319 © . . .79995
" .88653 - 0.08003 +0.35L .. v .80595
" .89493 0.08676 +0.360 . --.81195
.90753 0.09687 +0.388 . . 1482635
0.42520 +0.414 -+ T «83235
.79118 " 0.43434 +0.411 i [ .83835
T J79718 © 0.43915 +0.403 !-1;;;;3,84u35"
.. .80588 0.LLEL2 +0.391 .. .85%55
.81278 ~ 0.45165 +0. 383 i .86Lks
. .82118 0.45839 +0.378- i .. 86775
. .B82868 o.u6440',+o.371‘;b, ¢ 287375
83498 0.46045 40,363 - 1 1.87975
© .. .84098 . 0.47h26 +0.367 - ....88635
. .84098 0.4B148. H0.367 .4 . 7.89535 0
 «85598 0-“8529g‘*02353 . 90195 .0

7-0bservation§ of BV 267, Blue

Phase

0.49326
0.49879 .
0.50360

0.50841
0.51587
0.52140
0.52621

0.53391

0.53872
0.54353
o:0s
0.
0.53666
0.54412
0.54917
0.55590

' 0,56167

0.56937
0.57466
0.58188
0.58757
0.79567
0.80144
0.80962
0.86358

. 0.86839 .-

0.87320

"0.88474 |
*0.88955
- 0.89436
. 0.89917
0.90735 . +0
0.91288 -
0.91793
0.92274 -
0.92755
0.93284

0.94006

9535 K

L [ ) L ] L] [ ] ] L] L N 3 ]
D = NV SV AUV WA L WV WA L A LWV

[ T

3333333383335
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JD Hel. -
2438000+ -

358.90795
.91395 -

.91995
.92595
«93195
93795
94605

380054119

-55139
55979

. 56879 -
. 57479

. 58439
459219

.60119 :

.60719
.61619
.63779

.69019

.69619

.70579°

".71179
.72019
.72619

73459

74059
- . 74959
. .75549

.76999

77959
78559

©. 479519

- .80119

. «80719° .
' .81589

.82219

.83119 .
83779

" 0.53150
0.53631

*

S =3I~
on

Table 4b \/Continued

) Am(c-v) };“*'2438000+;‘ Phase
40, 189 380 85399 0.54448
40,063 385 51059 0.27772

' +o.041,-ﬁ, «51779 0.28349
-0.005 ”eﬁ?{;}ﬂ-52799» 0.29167
-0.069 "* 7 7 ,53519  0,29744
+.425 - v L,54599  0.30610
+0.433 7 . .. .55619 0.31428
.42 -0, 56459  0.32101
+0.422 - .0 .57299 0.32775
H.412 0 0+ ,57899. 0.33256
H0.430 0 L7 1059519 0 0.34554

CHOLL6 00 .60359 0 0.35228 -
oL Ll2 L 65759 10.39557
0420 o 0 ,66419 ° 0.40086

57 40,421 0 et .67259 0 0.40760

+0.426 0 e 067979 0.41337
0. 445 v 69119 0.42251
+0.408 :‘f_-gf_.69719' 0.42732
+0.429 -7 .0 .70559 0.43405
+0.393 - T -.71159 0.43886
+0.400 - ‘. ,72059 0.44608
+0.397 .72719 © 0.45137
+0.372 .73319  0.45618
+0.377 «73919 - 0.46099
+0,.354 .74759 . 0.46772

- H.355 - .75359 - 0.47253

© 40,357 .76379;,0.48071..
T 40,360 .77579 .- 0. 49033j
+0,360 . <78479° 0.49755

40,356 «79079 . 0.50236 -
+0.352 - .80399 0.51294

© 40,370 .81359  0.52064
+0.378 .81959 ~ 0.52545
+0, «82739 " 0.53170 "
+

.0 54Q36;:
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MR SR b e

Phase

0;01690 .

0.02268
0.02941
0.03374

0.04047
- 0.04769

0.05250

0.05731

0.06453
0.07463

0.07992
0.08810 .

°'°922ﬁ
0.09
0.10245

10.11143
0.11648 -
0.12321 .

0.12802

0.13339
0.21158

10.21783.
0.22L457 -
- 0.23467

0.24140

0.24862 .

0.25535

0.26209
~0.26882

0.27604
0.28277

[2¥eYaTe )

-0.28999

0.29864
0.30658
0.31331
0.23734

0.24360 .
0.25658
0.26428

\-2
‘Table 4b .Continued -
. JD Hel. - ;» , ) ﬁ.~- JD Hel.
2438000+ . Phase - Am(c;v) B 2438000+'
385.84479 0.54565 +0.384 4&2 56274
. .85079 0.55046 +0.389 . 56994 .
L02.53206 0.92397° +0.293 _;:-i' 457834
-53986 0.93023 +0.254 - 0, 58374
 +54826  0.93696 - +0.24g  ;,¢};j_.59214
«55426 0.94177 +0.222 -l LT 60114
<56086 0.94706 +0.167. | 7T 60714
-56986 " 0.95428 +0.122 .. 7 61314
-57706  0.96005 +0.060 L 62214
- +59206  0.97208 - 0.000 i o, 63474
. .60106 0.97929 -0.043 1t . - ,6L134
429.52192  0.56197 +0.391 ~'- L 65154
. +54052 0.57688 40.430 .. ‘7 65754
_ 54892 .0.58362 HO U444 T (66594 .
o . 53732 0.59035 +0.433, . ;- -67194
N . +56872 0.59949 +0.437 . 7 68064
T 57712 0.60622  +0431. 4‘.68694.
. 58912 0.61584 - +0.433 -t ,69534
159782 0.62282 ¢ +0.436 T - 70134
.61132 0.63364 +0.434 1 T 70804 -
.62272 0.64278 +0.420 - I v 461.51561 -
63112 "0.64952 0,437 1 52341
64372 1 0.65962 +0.425 - -0 53181
65212 0.66635 +0. 442 il 5hil)
.66052 0.67309 -+0.442 | ! 55281
66892  0.67982 . +0.452 . i .56181
-67792 . 0.68704 - +0.437 v 1. 57021
.688l2 0.69521 +0.455 - ¢ 57861
.69652 0.70195 " +0.452 " ¢ “.58701 -
.70492 0,70868 40,440 | +59601 -
.71392 0.71590 +0.4k45 60441
«72232 0.72263 F0.434 vl o 61341
«73072 0.72937 . 0434 i p 0t 6242
" 442.51784 . 0.98091 -0.069 63411 .
o 52794 0.98900  -0.086 i ., . ,6L251
S 53484 0.99458 =0.103 .1 52660
, . 54174 °0.00007 - -0, 118 . ~:Q‘;.534Z#‘
. 54714 o0.00440 -0, 087 . 55044
«5537% 0.00969 =0, 097 -1 e 5600k
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s0.435

-0.099 ""‘.  ’
¥0.151 .

+°-°37'2:§ff;71_,
-00016 . .

' -0. 115-3:f 1.  .
. =0.095 o
-0,047 r e
‘-000251;3: ‘ RN

'+0.069 Qﬁj:fﬁ:f‘g
*00086;[;;‘H‘
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Table 4b 7 Continued
: o — e Y :
JD Hel. - & -';»" JD Hel. .- . =
. 2438000+ Phase =~ Amfc-v) ~’ : 2438000+ = Phase Am(c-v) o
L71.56934 0.27174 +0.435 679 85520 0.25625 +0.449
.57864 0.27919 +0.447 i .B86120 0.26106 +0.448 -
.58824 0.28689 +0.440 T 86720 - 0.26587 +0.440
<59604 0.29314  +0.436 -+ .87410 0.27140 +0.430 -
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